Interleukin 2 modulation of adenylate cyclase. Potential role of protein kinase C.
Interleukin 2 (IL 2) stimulated DNA synthesis of murine T lymphocytes (CT6) in a concentration-dependent manner, over a range of 1-1000 units/ml. This proliferative effect of IL 2 was attenuated by simultaneous exposure to prostaglandin E2 (PGE)2. In intact cells, IL 2 inhibited both basal and PGE2-stimulated cAMP production; the amount of cAMP generated was dependent upon the relative concentrations of IL 2 and PGE2. The effect of IL 2 on CT6 cell proliferation and cAMP production was mimicked by the phorbol ester 12-O-tetradecanoylphorbol-13-acetate (TPA), which, like IL 2, causes a translocation and activation of protein kinase C. While PGE2 stimulated adenylate cyclase activity in membrane preparations, neither IL 2 nor TPA inhibited either basal or stimulated membrane adenylate cyclase activity. However, when CT6 cells were pretreated with IL 2 or TPA and membranes incubated with calcium and ATP, both basal and PGE2-and NaF-stimulated membrane adenylate cyclase activity was inhibited. This inhibition of adenylate cyclase activity was also observed if membranes from untreated cells were incubated with protein kinase C purified from CT6 lymphocytes in the presence of calcium and ATP. The data suggest that the decreased cAMP production which accompanies CT6 cell proliferation results from an inhibition of adenylate cyclase activity mediated by protein kinase C and that these two distinct protein phosphorylating systems interact to modulate the physiological response to IL 2.